Abstract. Viable seeds of paddy and barnyard grass in different concentrations of aqueous extracts ( 2, 4, 6, 8 and 10 %) of leaf, stem and root of Chromolaena odorata were germinated at room temperatures. The leaf extract had strong inhibitory effect on seed germination as well as linear growth of paddy and barnyard grass. The order of inhibition was leaf >stem >root on both tested seeds. Allelopathic effect increased with increased concentration of the extracts.
INTRODUCTION
The allelochemicals may inhibit seed germination, shoot/root growth, nutrient uptake, or may attack a naturally occurring symbiotic relationship thereby destroying the plant's usable sources of a nutrient and effect allelopathic suppression of weeds to crops (Inderjit and Weston, 2000) . A very important point concerning allelopathy is that its effect depends on a chemical compounds added to the environment .The most common feature studied is the seed germination response to allelochemicals. A seed germination assay, specifically radical elongation, allows for rapid analysis of various compounds suspected being allelochemicals.. Detrimental effects of allelochemicals on plants germination and growth have been reported (Bogatek et al., 2006) .Leaf area can be reduced as a result of application of some synthetic allelochemicals (Patterson, 1981) . Reduced leaf area could result in lower photosynthetic capacity for a plant and ultimately limit growth (Frederic and Camberato, 1995) . Aqueous extract of the root of Helianthus tubarosus L. Ductuca sativa and Circium japonica all in the family of Asteraceae inhibit the growth of Amaranthus retroflexus, Cucumis sativa and Hordeum vulgare (Stachon and Zindel, 1980) . Chromolaena odorata is a dominant, competitive shrub and the leaves contain a large amount of allelochemicals (Madrid, 1974) which retard the growth of crop plants. The fresh tissue extract prepared from Chromolaena odorota Helianthus annus and Tithonia diversifolia had an inhibitory effect on the germination and seedling growth of Vigna unguiculata (Ilory et al.2010) .
These weeds are capable of posing a threat of phytotoxicity to agricultural crops.Considering the fact that these weeds grows in association with cultivated crops therefore the objective of this study was to determine the effect of aqueous extract of Chromolaena odorata on paddy together with associated weed, barnyard grass.
MATERIALS AND METHODS
The experiment was conducted under laboratory conditions in 2005. The vegetative parts of Chromolaena odorata were dried in shade. Ten gram dried and powdered plant parts was taken with 100 ml of distilled water and kept for 24 h at room temperature and then filtered through double-layered muslin cloth. The filtrates served as the stock solution of 10 % concentration. By subsequent dilution with distilled water leaf, root and stem extracts of 8 %, 6 %, 4 % and 2 % concentrations were prepared. Paddy and barnyard grass seeds were surface sterilized by dipping into 0.5 % aqueous solution of sodium hypochlorite and rinsed several times with distilled water. Ten uniform seeds of paddy and barnyard grass were placed in separate petridishes lined with double layers of filter paper which was moistened with 10 ml of aqueous extract. Control was maintained with distilled water. Each treatment was replicated thrice. Germination percentage, radicle and plumule lengths were measured at 7 days after sowing. The data were analyzed statistically using SPSS 10 version.
RESULTS AND DISCUSSION
The results obtained showed that different concentrations of aqueous extracts of different parts of Chromolaena odorata significantly reduced the germination of paddy and barnyard grass. The germination of barnyard grass was retarded more in comparison to the paddy among the aqueous extracts of leaf, root and stem. However, the aqueous extract of leaf had highest inhibitory effect on germination of paddy and barnyard grass in comparison to the aqueous extract of the stem and root. The inhibitory effect on germination increased with increase in concentration (Table 1) . This was consistent with the finding of Indergit and Darkshimi (1994) who found that the water extracts from the roots of Pichea lanceolata in the family Asteraceae inhibited the germination of tomato and mustard. A similar study of Mulatu et al. (2006) reported that aqueous extract of Parthenium hysterophorus leaves and flower inhibited seed germination of lettuce.
The inhibitory effect on germination of barnyard grass was maximum in leaf extract in higher concentration (10%) in which germination of barnyard grass was inhibited completely but (Madrid, 1974) . Inhibitory effects of leaf extracts of Ageratum conyzoids on seed germination and seedling growth of rice was also recorded by Malla (2003) . Similar results have been obtained by Poudel (2004) .
Radicle and plumule lengths of paddy were found to be affected by different aqueous extracts i.e. leaf, stem and root. Maximum reduction occurred in the seedlings of barnyardgrass in higher concentration of leaf extract (Table  2) . But the shoot length of paddy was promoted from the aqueous extract of the different parts of plant in comparison to the barnyard grass. At higher concentration of Chromolaena odorata of different parts of aqueous extract the radicle growth was found to be more sensitive than plumule (Table 2 ). Similar differential effects on radicle and plumule growth were reported by Bhowmik and Doll (1982) .
The present study revealed that aqueous extracts of Chromolaena odorata may contain water soluble allelochemicals which cause inhibitory effects on germination and seedlings growth of paddy and barnyard grass. The aqueous extract of leaf observed highly inhibitory effect on the germination of barnyard grass is due to the large amount of allelochemicals present in leaf of Chromolaena odorata.
